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**T*) T^£n<E>3£, ^ = CH-(CH 2 ) C - '(55+, 

T^snss, ^-NH-T^$n^s, ^-o-T^^n^,^x«^ -s- 
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XCHt)/ 

©7u-^7^^«j iz&^T, mmmmmcD jotit^uKa) ©®- 

(2)K:*ViTj£ai$nfc'b©tra— ©fc©-c».«». 

4-Ky^^5 1 ;pi6&2**if*ct«t7f**.- 

K 7 x - JVS^li § tit J; 7 >J 7 JH, 
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;KT3>«L N ( N'-^>^H^l/>i;7>>^i:©ti75>S, T>^£ 

=*©*;<IK >^~;K dH>^y-;h ©o^^ (DOt^jk © 
20 -f>y>3?*-^, ®^h^D-;K ®^>x^^d-;k Do^ijjk 

CHa 

B,T,Q,q,K «HulBt|pI^(Dlc^^^rf §„ ] 
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#*5/£, n-^otf*^*, _ n-^h + j/S&Hft^ l-4fMt05 
(A) 3tfc**tl*flS**0 + T?JEteJf*UV^^*»a:bTtt, #©-|MT 



J ' TTTTTTT B 1 .TT7T7T ^ Q K (B) 

XCH 2 >y 

-r>^>s?^--;K ®^h^n-;K ®^>Xx^d-;k <EH>^/u;K 

CH a 



B'ttsfc-CCH).- (3$* s nli OXli 1 -lOOMIK^^^ 
R 2 

tS. R 2 li^i-(CH) n - 
I 

R 2 



^ = (CH-CH=CH) b - (5t«, btt 1-3 TSSnsi, ^ 
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= CH-(CH 2 ) C - cSOXttl'vgcDtftmn) TiSnSlXli 

5S=(CH-CH) d = <5t*, d>4 0Xttl-5©SE»*iti*-rS) Tj*ansxs* 

T,Q,q;K tt«HBtra«©*9fe**T*. ) 



(C) 



(5£*> ji,b i ,k »tte&natojttt&*'r«. ) 



B 1 
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L0 



L5 



JO 



55 



3. m 

tSIM^OM^ia^©, NMDA(N-methyl-D-aspartate), *-f - 
U0«l, *U*>»tt**trt fc.fc*%>©, NO(nitricoxide)^ 
9ffft3*Stt«|JM«£tt. Halite («ffiT?tt7;i, 
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h») ^e»sn»f sctj&jjfsb^. mi&Ms, hu^»fflixtt3 7 



4. Wiiteftii, 

^a^ffi^^-r^c sfc, T-fe9 i ;i/3u>x^7 L 7-if3te^ (AChEa^) 
©siRNA«, AChE mm^<D&m*mmi>T acke (ommzmwh. a pom 
£*amrr*. ife^x, *nmtz*\i*T{b*Q q x««a©. AChE 

© siRNA tt, ±GM*tK MM, B«ftXc£©IH#SoXttM4>ft=Mim 

fcT*£fc*t*«S. ft*»tt«libT, l-79151-f ft*,. *ff 2578475 

*&«U #fF 2733203 #ft«, 3078244 *&*fcHjRa*iTH* 

*»*fcfcV>TJBV>* siRNA HU «fiO*ftfc«oTIMH/, SiH#T*n 

*ft«©MMie£tt, Q AChB*fi?© siRNA £^©££ffl 
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jk«i, MttMjtai, ssfje^ag, a-fc^ w^mm. n-mm 

T, S&S&iR, tlftait, ftTfttK ftftait, ttAA&ttXttUBft&tffe 

2#*wrsn*#, «p*u<tt»*rtft# 7 *«. swam, # 7 jcte^ 

Ktt, Q. 1-1 0 0mg/HT*D, * 6 fc** W < Mt 1 . 0-5 0mg/B 
T&tK AChE jt^© siRNA OjftL^g#iiUT^ 0. 0 1- 

10 0mg/B^!3, $StC$f^b<«0. 1-5 Omg/atfeS. 

#«P«#fc:feV>T, tttt*|CD4§*, fftb^ifcUTia, 5-5 0 mg 
/BT * 5 ' *6fcff*Uttl0-2 0ag/BT* 4> ffi»3Wo»-&te 
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H g /ml *!#: ~ 1 0 mg /ml <o jg£ £ fc £ «fc 5 fc ^ * fc jH»f 3 £ £ fc <fc 

fc*fc*r**#fc*tU 0. 0 1-5. Omg/BT^^ * &fc«P*L < »0 . 
1-1. Omg/BT*D, -0*fcD l-3 0fc^Ta4t4Ct^*S. 

Ttt, OGD (Oxygen Glucose Deprivation tt«te«koT 
(1) OGDIitgfc 

ogd nmxte. ?y hw^mmMmnnmmmizMvxmm • 

***«ic*v»Ttt, ttft«*#iMifti3?y huff (ttfe i7-i9 am <d*l 
5%co z mmrx, 7HP^itfc%©^v^^ m§e ogdm^ 

filAtiJailttCtjll, 37"C, B%COa.iR«TT-lft#«r*. 
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£> P*HS)l%miJUh*: Pre-12h, OGD %kW<D 1 KfMM^g F^SW&JBiD 
Lfc Pre-lh OGD 50:31© 1 RMftfrg Post-lh t. 

OGD Sll^U^ofe Cont OGD MttftKl H^^SiWA^ofc 
Vehicle fc©#«»lfi««#ffl"ftJfciS!r*. ttgffiif iOjtgtltft LDH 
5 ®ttffl®»M**m>« LDH (lactate dehydrogenase) ttfflft 

If I§ft<DNADH(nicotinamide adenine dinucleotide)M^M^i>$1i^) 0 Vfzff 

■oXs nm& ogd fccfct)m*sstt*t ldh ^ib^^^^^^od^^^ 

10 fcS. 3=fc, £ LDH ©*»a*CD**fclf;Hf N 

*M,%km\z&io , ogd 2i$mtfra>& K*^5?;ps*iinufc«-& 

(Pre-12h)tC, .feoifettIMM$ftSCt^$nS, 
(B) ttf^©J;5{C OGD 7 MUMtttlllS^itita 

0«©^«©^^^||^T^iii:feif^^ o Vehicle MMMtt, n>hn- 
^WiatltfeUT, IE*fc»tB*i&fcv>. OGD fllJSt&fc: F*^;W& 

MSbfc^tc^ vehicle mmmmma<Dmm<Dmm^^nT, ogd mmm 
®#Mtticisv)M«^r. tot, mMom^6t>« ogd aaamfc 

20 F^^v;i/^^in-T^ 51 £fc«fc 0 , #JliiBBje*S^tt$nTV^t^5llt3&t^$ 

25 ^iPbfclH© LDH *WteRK-r««ft:OViTttlft*ff^C:it>T**. 51©^ 
»fc*5V>T\ H^^^JKDTt^^ U >IXf7- t? 5 0 Xfifiltl4U;U 

•tffi**Itt#«IIIIlfi««f^ffl*^S^ofe. fot, K*^;MC<fc£ OGD 
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ftftUBtt, >R^^*$75 >©»JDK:«fct)J^»ttS^"r, tot, 



(2) R&&3H£g$ft 
(A) NMDAStt 

■» §T tt * ft IS ft t » > 4Dfttt*ttSflfifi:'*ttft NMDA 
(N-methyl-D-aspartate)*ttlC^*r<5fl:#* (fclfctof ©*ffll&&fllff£ 
JBfcftWT*. 7? hU^^tTciSlttlittlcMtT NMDA 
C£te<koTlBJM*%R5irrs*y;i'£Ja^S. #i*fcJu WHS© «fc 5 fcbT# 
Stlfc^y h»ft*at#MBj6fc#LT\ NMDA £»p (MA« IOOmM $9 

Btramira) u ^©m, ldh ©**a«i^-rn«<k^. 

"WW* NMDA jWftftjDASW, 2l#Mtt^6|Bl&te»jpbf 
bT r NMDA»^M^^9^F B 1^^it«^4'^#ffi-r-SLDH©*^Sa^b, 

.*Kftfc«kt) H*^s?;i/« nmda mm^mmzMvxmm^wmznmmm 
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wtc#fi«na©LHD«[aj*Mnwr*jit^6, H^i?;i/tt*-r 

10 (3) A/8*te«|ft£fc«AjS8Jfc«JB 
(A) ^M^RI^WMJJg . 

20 y^^-M (chAT) **-r*fc»fc, au>ff»tt#«T*«!i#A6n 
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fc^W-hT^5ut^*t<, iggm, M^tf 96^x;i/#U D-Uv^Zn- 
h^-hfC^x^&fcD 1.2X105 iffl^T«ST^>^<t^W*LV^i:§^^ 5% 
fetal calf serum £Hr DMEM £ ffl ^ * d £ £ % DMEM 5 p. g/ml insulin, 
30 nmol/L sodium selenite, 100/imol/L putrecine, 20 nmol/L progesterone, 
15 nmol/L biotin, 100 units/ml penicillin, 100 ii g/ml streptomycin, 1 mmol/L 
sodium pyruvate ^*^trC^^J:0$f*LVi o 

ChAT©^^Ji^(cffi^Tff5^i:^T^§ 0 ChAT CD^^^S, 

mmnmrnm & m chAT ^t^^^^ v xmrn-r sri^-ets. 

(B) A/3^m©^ffi 

*%W\Z3$^T, A^Wl A^©/3-->-h^it^^^@ H t-^ 215- 
260nm fc&tf £ CD(circular dichroism)*^ h ;i/CD^{b $fi^tCffl ^T^I^T 
215~260nm &C:fett& CD(circular dichroism)*^ h ;W3, 

ThioflavinT ^ffl^T.A^Om^^aiJ^-r^^i^T^^o $fflJ3S^Aj8(l-42) £ 
mt\4 8mm'&, mm^m-DX 10 m mol/L 0 Thioflavin-T £^ijqb, It^fc 
excitation 450 nm, emission ifcfi 490 nm T^S^T § (WaU J., Schell M., 
Murphy C, Hrncic R., Stevens F.J., Solomon A. (l999)Thermodynamic 
instability of human lambda 6 light chains: correlation with fibrillogenicity. 
Biochemistry. 38(42), 14101-14108.) o 

(C) A/3#'l4©&ffi 

A$\$&->>-rYmm.*}z2>t: A/3 »ttf>@£ t) ^Efcb^T < U V , ig^S: 
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fc»* + OLDH**aWllcMV>T*Wr*. fcSW*, *»*fc**T, A0H 
tt»> A/3 ftWtoLfcfcfc, MTT (dimethylthiazol-2-yl) 

-2,5-diphenyltetrazoliumbromide) 7yt-f fc«koTttWt5. MTT Tyt-f 
«Atf, MTT <S^a«) *#«J+fc||»A*«lmg/nilfcfe*J:5 
fc**., 3 7tTl^>^y 3>E **ft*D*#, UBftDMSO 
tWbU *©***(660nm)*»ft-rntfJ:^. fc&W*, alamarbluefc* 
**ill»#»^ttfcJ:oT«Wr*. alamarbluefcJ:**#»tt, jftjft® 10 
#©l»©alamar blue(ft*«*tt«)*JPA, 596CO«IMITTR*a**. 4 
Bfijftft 530nm, 590nm, gain 35 Tfflgt*. **©*ft 0%, 

3>hn— ;pft ioo%i: bxm^T^o 

*ftte»JDr« A3tt, £ft©A/3ftflJl*T«b«fct,>U N & 40 »£<Z) 

*© A/KW0)*m>T*«kl,>U i?^-M»3fi*t*BWT**RD,' ^fn 
©S$©A/8Sffi^Tt>«fc^. 

Mt§^^Tt5„ WB©MAP2l4#«|BttflDT-*-T?**fcl6, MAP2 

(d ) * m*#mb © a * fcM-r « ttsftsiHRui a * mmmm 

7^)VU ij >X^x7-fef(AChB)*fi^ © siRNA ft, ^ffttffiMcc 

fti-r* t, itA® AChE fitt*t«Tt«. siRNA ornmiz* v. A^mmznt 
*+mmnmm&<DmmtfimmtsM£±tfi. ±= 3 co © ldh c t 

iSf* siRNA **»lLfciMVttftftftK*»T, siRNA ©*L«fc J; & 
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«±©!lfc*&, ^HmsmoA/SVtt&llCAiBKiDcM:, AChE 
T§o r^stftfcTir^a u >xx^^-if Aj8 fc©ffi2fMi*aF1irr«5j 

fcfflsf^ffi aqqjfw s n* t v> * . 
AChE ojsttBsi*, 7t^ay>t A/3t©ffis^fflftanw-r*iRt), 

AChE©»*«tt*|B#-r**)©T*ntf, ^n©^«T?*oTfeJ;< (M 
*JiTB^©iftKF^^;W. , £fc> trt AChE tfrfr-Cfc^T'fe.fc^. 

O 

H 3 CO, 

HCI 



H3CO 



AChE mfc^<Dmmm\*., 7t^u>t A/st©ffis^ffl*aittu ^ 
a> AChE »e^©»«*E*T*t>©Tfcn«, rnai ^^fs^rnoti 

(siRNA ^ shRNA) T^otfeiK RNAi fC i 0 AChE tte?<D»£&*)HH- 
-r^t«,M^^AChE«^^^1-^ siRNA(smaU interfering RNA)£fcte, ' 
shRNA(short hairpin RNA)*Kfff\Rtf£fifcU Cft&flUf! SiiT RNAi &jg£ 
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SiirfttfJ:^. siRNAte, $ffl0SftT Dicer tioT^Dty ~>>^£g#TM£ 
Sn * fii RNA shRNA ttA,rt!>*afc*f D**nfc^*35t 

8iRNA0f9!W-aE2ptt^TCD3it)T*«). 

(a) AChE *3 - Ht«I€f ®W»3 H>CT«®i«*l«t*. ja&=i 

(b) mnvtcmm^, aa-e^^^i^t^ 11-3 o&g, §?^b<«2 1 

0£«&T, «A«l_l~3 0i»©«3 (»Sb<l42 1-2 5ittOftS) 
©EHIfc «RNA£LTttJrr*Ci:#T** ((i-l)<t(i-2), R^Gi-DiGi-fl) e 
(i-1) 5'-AAUGUCAGUGACUCUGUUUTT-3' (@B#I#-^ 1 ) 
(i-2) 5'-AAACAGAGUCACUGACAUUTT-3' (SB^J#-^ 2 ) 
(ii-1) 5'-GCUGCCUCAAGAAAGUAUCTT-3* (I33?rj#-5§ 3 ) 
(ii-2) S'-GAUACUUUCUUGAGGCAGCTT-S' (fi^ti*^ 4 ) 

»W!fcfcV>T AChEjt^© siRNAte, (i-l)i:(i-2) t &£J? 

(ii-l)<t(ii-2)t©M^fc^T^TS-*mRNA©^TffiV^rt^^ b ^. 
shRNA ©lgffS2p«^T©S T&3 0 

(a) RNAi tett/Bf* AChE fc*fT* shRNA IB ?Ute, fc4«»fc 5'^« 

• 800«XftT<Z>mTttm"r« (Elbashir, S.M. et. al. Genes Dev. 15, 

188-200 (2001))„ 

*fe©Tttfc<, J**L<tt3 0bp«T, <tO^L<«2 l~2 5bpa*T 

siRNA shRNA ett*4>H»mMfc*A-r« fc tt, in vitro 
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ft siRNA *Zf shRNA * ^ X 5 K DNA U T C n fc#Xf « 

* , A /3 Mi M3H Jl * *f siRNA X Ht shRNA CD «jM«f ^ S ^ « £ ft * 
(E) 3 U >IXf ^*i«(Xtt 3 .J >X^f 9 -« W(0 siRNA f C£ 

* a 0 £*#nfflftua & a js mm iznr & urn^m <D&m 

mfcWfls^ (ftiftM) ^»DLfei^CD215~260nm, *£ 215 nm 

LDH*ft«|je-r*c:ite:J:oT, **^ttMTT7yt-f*fcJ:,T*lHr«C 
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t««:»t:£X&K»ia, TE03«|«1. 2, 3, 5M7 fcfc^Tffiffil, 

ftb<D&&m\zm\<*e>tizifi, mxu. nadh, tr;nf>«^jf en*. 

T-fe^Uny >x7T7-i?Ififo siRNA fciSAjJSijUlliJffinyt? 
j^U>X7T7-t'lf^J^, ApvmUtH (MA«24l^ra) fcSSJlJU A/3 

©^jn« mxu48mmm iz, mm<D cb x^? h)v*®m~rz>z£\z&~? 

^J£0iJ 1 : OGDgt^ 
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*mmmz&^x\z, vmmmmmnmt? y mm? (»& 17-19 bin <d± 

K> ntz. mmm\t DMEM (Gibco BRL) \Z 10% fetal calf serum (Gibco 
5 BRL), 10% horse serum (Gibco BRL), 5 ?g/ml insulin (Sigma), 30 nM sodium 
selenite (Sigma), 100 ?M putrecine (Sigma), 20 nM progesterone (Sigma), 15 
nM biotin (Sigma), 100 units/ml penicillin (Gibco BRL), 100 ?g/ml 
streptomycin (Gibco BRL), 8 mM glucose and 1 mM pyruvic acid (Sigma) £/H 
Vi(#^^Scholtzetal., 1988), SHIS « 37^ 5% C0 2 ItTT^t bfc a 7 

io aa±«iufct, oGDmm^mc\,rz 0 oGDiift ^^md^h 

&K#««ft*^a-X©XoTV^^aWMfc : Krebs-Ringer bicarbonate 
buffer (5.36 mM KC1, 1.26 mM CaCl 2 , 0.44 mM KH2PO4, 0.49 mM MgCl 2 , 0.41 
mM MgS0 4 , 137 mM NaCl, 4.17 mM NaHCOa, 0.34 mM Na 2 HP04, 10 mM 
HBPES(pH7.4))*fc«^n^6*HSnfc^^>A-fc»U,a#il«L., 

15 i&mmmmiz-r^chiz^-oxn^rco oGDMa^oiin ^;wa-x©x 

oTV^Ufffit^Biligif^fctlb, 371C, 5% CO2 3*£TT-l!feJ& 

«*©3&*?&«Kae>e>n*©*^ «fl:t5cDA^ML&. oGD^a©i2 

NrWItf^ £> H^^^SaSHPUfc Pre-12h, OGD^iCD 1 Bf^.fu^ £> 
20 ;Hfe«JObfc Pre-lh MOGDilO l l«M^ £ K^^S?;i/ft»Jnbfc 

post-ih t^oGDmm&hfrfr^rcCont&zfoGDmmmmz F*^$w£jn 

Vehicle ^©ttgilM^^MLfe. #ift8^®«92:L 
Ttt, LDHOtttttO»M*«AV^. LDH (lactate dehydrogenase) ttHUM 

25 &LTVi3NADH(nicotinamide adenine dinucleotide)4£i)s&4>$1*£ 0 bfc 
rf^T, «tt»«OGDK:J;iJ**ftSW-*t LDH tffDlBA^5Mft®gfg(fi 
fc«HHU *®*IR£ttMA®flMM (M»E) tejSCT LDH iJiSftt* £ i 
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m$k*m 1 fc^-To Hl)^6W6 -5 IC Pre-12h LDH JfctH«] 

iHftUBS^U i^TPre-lh, Post-lh tm^fz,, Z- <D%£MlZ£. \Q , OGDil© 

Pre-12h \zmi£Lt£o 

m<Dwmmm*, mmm^mmvrz. »*sH2i:wt. 82*6115^5 

fc. Vehicle (B) Ttt3>M3.-/l, (A) &jtttbT»Jtt«SjE*^ll« <h 2 ft 
10 T*&T, OGDiaoT^-y$§TO^^«h^il^§„ OG 

©^-^ttjisnr, oGDAs«r®maitta)ttiiK:3Bv^aiT»«c&«i 
stress n«fc^$nfe. 

^IR©lJ)H*micR^*»te:-3ViTtt«*ffofc. SSimLfeMett, F*^ 
J>R^UA*X^^^>tt0.1, 1.0, lOuU, X?>*=i>\Zl.0, 10, 

ifmmmo 5 0 kibma (ic 60 ) 1 k^t . 

25 
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ACht KaH- 


IC 50 (nM) 




6.7±0.35 




1200±33 




7/±1 .4 




4.3±0.087 



Ogura et al. 2000. Comparison of inhibitory activities of Donepezil and other 
cholinesterase inhibitors on acetylcholinesterase and butyrylcholinesterase in vitro. 
Methods Find Exp Clin Pharmacol. 22, 609-613 



14, Cont (OGDffii&b) , Vehi ( K**5W«D&1,) Rtf F*^5^P*JD 
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^^^> (H4A) X«^^$^^> (H4B) OttOtliaoT^ljg 
o Ttt«lllftfilgttK:f|sja bTfc* fcSM. 6*1*. 



2 : 

? MD«««^:«&«#j|iiBIJ6K:»bT nmda ii^is^tfcioTli 

ft#*ttft»llfiK:*fLT NMDA 100 W M £8blU 9 mm'&\Zigmm* {c#ft 

*JMMlfc*V>Ttt, »ft«ftttllim^httff 17-19 Bft) ©* 

BS&K<kD#fc. MEMCinvitrogen (lg/L) 

penici./strept. (lOOunit/mL) , 10% FCS &Wito\s1tb<D&m\,*ft 0 
2, 3 Bftfcff 5.KA»tt**«t*tt, »*&NeurobasalMedium(invitrogen 
*h§g)£B-27 £?)V?*>0.25 mM'*jD*.&fe©*flV»fc. «|3» 87*C, 5% 
CO, »«TT#*bfc. 7B^±ig«bfem> «*fcNMDA10OMM*la^ 
37<C, 5%C0 2 M*TT-l&±g«Lfc 0 H^^^;W4NMDAJW**JDA* 1 2 

LDH ©«*a^b#«««^CDj&«i b&. 
**««0*S*&H.5tew*r.H5<fci5, ^^5JWo.l/iM jfc£> 10/zM © 

fc<kD> K^SWtt NMDA Mtt*ttlCttUTBfttt#tt£tt&| 



sum 3 : mmmnmu® 
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# £ gfss-r § t v> -5 * * ffl o 

5 **H«fc*^Ttt, ftftttittSIIIIi^yhttflP 17-19 B») CD* 

HM«fcD#&. fttttt87T;, 5%C0 2 StTT^SUfc. 7BMftl& 
. **fcNMDA£fctt#-f->Rfcjq*, 37^, 5 %CO z l*TT?-»»« 

10 ««ftUB©»«£bfc. 

«6aT&#tt#tt£#£|nft0 LDH *Hl*ai«ILTV>* C t^^S. 

15 

«T©*ft« 4-7 fc* V^Tttffl L&ttlHR^ttW-jSMffStt^Tioa DT^„ 
A /3 (Human, 1-40) tt^ ? ^ K W (Osaka, Japan) ^ 6 » A b . Trypsin 
solution, penicillin, streptomycin, Dulbecco's modified Eagle's medium 
(DMEM), HEPES \% Life Technologies Inc. (Grand Island, NY)fr &JKAU&. 
20 Insulin, sodium selenite, putrescine, DNase I, mecamylamine, scopolamine fct 
Sigma Chemical Co. (St. Louis, MO)^5fAU&. Fetal calf serum <h 
heat-inactivated horse serum Nichirei Co. (Tokyo, Japan)#> £>IiA Lfc 0 
ChAT, microtubule associated protein-2 (MAP2)te Chemicon International Inc. 
(Temecula, CA)a>SJ»ALfc. Alexa Fluor 546 « Molecular Probes (Eugene, 
25 OR)^^lAlfc. Vecstain Elite ABC kit, diaminobenzidine (DAB) kit \t 
Vector Laboratories, Inc. (Burlingame, CA)fr £> J» A L fc„ Lipofectamine 2000 
Invitrogen Co. (Carlsbad, CA)# &I*A L&. siRNA ttB#/W:frD— If X 
(Saitama, Japan) (d^/££#CjjILfco 
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ttW«f«f©5*-^ttTOIfc±«WI«aET*wLfc. Jt««3ttt Welch's t-test 
Srffl^c p<0.05 Sffi^Ott^c «Wj!f«rV7hia SAS 8.1 (SAS 
Institute Japan Ltd., Tokyo, Japan)£ffl l*fc 0 



[4 : +mmftmmm<Dmm&tfny yftwj&ftm-v&zziinmm 

8B&) *»&««bfc. JI6ffJBfr£tfi|ItiMK (*WW*J;tfttMM5tft*'&tf) 

0.25 %hU^»i 0.2 mg/ml DNase I £^tf C a 2+/Mg2+-free 
Hanks' balanced salt solution 37 °C T 15 #PeSJ-f >^n.^— v a > bfc» 

10 #S>tl^:^fflBS^^ 10 % fetal calf serum, 10 % horse serum SrJn^fc DMEM (5 
Mg/ml insulin, 30 nmol/L sodium selenite, 100/imol/L putrecine, 20 nmol/L 
progesterone, 15 nmol/L biotin, 100 units/ml penicillin, 100 n g/ml 
streptomycin, 1 mmol/L sodium pyruvate in X.T h U 7 F '*/ 

ti\ Jffllg& 2 IH^^Ufeo 96-weU <D poly-D-lysine-coated culture plates \Z, 1.2 

15 xios ceiis/weii <omm-vmm^m^tt. iii^^ co 2 -r >^^.^-^- 

(5 % C0 2 , 37 °C)-Vmm bfc 0 1 HI, 5 % fetal calf serum £-&tr±|B DMEM 
T«i0 3^©2§X«ltfc. 3 Bf fc, 5% fetal calf serum £<&tr±BB 

DMEM T?««l© 3 2 *X» b fc. 6 B «fc , jflHf * Vi±B DMEM «& 
b, Glnte#£&tA) Ti&«&*^aS!Jj|bfc. 

•¥^jftl?f#^ETT5 0 0f&#3R© ChAT ^Tl B |HJ-f >^n.^-v< 3 >bfc„ 
^^t, *BJfi*5 0 0#ff&SR© goat anti-rabbit IgG IkZS HRP labeled 
25 avidin-biotin complex T 1 P#|HW a 'S-- 3 > b Peroxidase ®SI 
<^ bT DAB Sm>TlBJfi*lfefibfc. 

mm?? htMgttis chATtt#:Tft«»«fibfei»**ia7K:*-r. 

B 7 OXer-;Wt-tt 0.1 mm Sr^t*. ^feffilftfilc J; h 
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■tf©*^tt, B»»#©M-Si:ffiH*t**Ct*t#«facnT^* (Perry E.K., 
Tomlinson B.E., Blessed G., Bergman K., Gibson P.H. and Perry R.H. (1978) 
Correlation of cholinergic abnormalities with senile senile plaques and mental 
test scores in senile dementia. Br. Med. J. 2, 1457-1459.) „ t£oT, 4»PS## 

mums :A&(\-4ommz.Mt% ^^^AcDum^sm^nmm^mm 

mmmmommiiVX. LDHdactate dehydrogenase)^^ bfc„ ^ffljf^d^. 

is mffiW4<D®m*m\zfc^T7 ar*mmvtz*mmwmmm&mwz 0 *bsi?# 

1&mi&<Digmi&miZ 15 p. mol/L <D A /3 (1-40) U C0 2 "f >^ a. ^— ^ -(5 % " 

CO2, 37°C)-rt«bfco K*^v?;M0.01, 0.1,1, 10 /zmoULX ^*$7$>(l0 
Mmol/L), X37^^5>(i0Mmol/L)«Aj3 (l-40)»Q(75 2 4 R^t&fcJnAfco A 
3 (l-40)©*ifll 4 8 P#M&K:, igitil*© lactate dehydrogenase (LDEOiSte&aiJt 

20 bfco IrH^C, 3f 0.5 % Triton X-100 £<&tr phosphate buffer (pH 7.4)T nj 
JgtfbU «HJia^©LDH feSOjtbfco £#:<Z>LDH (Mft&mgifi*) Oft, « 
*+te*fflb& LDH (Dm^mWV. %X^VTz. (Koh J.Y. and ChoiD.W. (1987) 
Quantitative determination of glutamate mediated cortical neuronal injury in 
cell culture by lactate dehydrogenase efflux assay. J. Neurosci. Meth. 20, 

25 83-90.) o x— ANOVA&tf Welch's t-test <DM%f^feXMffiVfc e 

Ate A/3 &3JO^.fc$HJ3S^^f o J £tl J £n<DM%: I £t%m±S. E. M. (n = 23-25)T2& 
®T?r77ikLtc 0 m8<D T*j teP<0.05, r**j »P<0.01, RZf r** 
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*J «P< 0.001 -V&ZZL&m? ( Tcontrol cellsj & 2*118 if*) . 

tt*Lfc*MHFtt&MttA0 <l-40)T***g#*Tjfcofc (H-8 Tcontrol 
cellsj ) „ A/3(l-40)^4 8B#r^p^fe<t^O«'!4^^-LT> o.l/z 
mol/L *»6**fc«««jf**7Sbfc (0 8) o H*"WHc.fc* A0(l-4O)*tt 

>T[S*$n7 t d:^ofe (0 8) 0 

( Herzog W.and Weber K. (1978) Fractionation of brain 
10 microtubule-associated proteins. Isolation of two different proteins which 
stimulate tubulin polymerization in vitro. Eur J Biochem. 92(1), 1-8) , MAP2 

jftfett, ±&mmm4<D#>m%t&<D*mzmvTm\ *mw&mmmiz 15 u 

mol/L CD A 3 a-40)«4 8l»M«ftlft. itttifibTftftftfibfc. 
;Wt A/3(l-40)«JcD2 4BSMttjfc&Jn*fc - »JSSlgUfcft,- 3 0 Ofcfc* 
15 «il,fcaMAP2tt#T?-^HIW-f >*a^— >s>U Alexa Fluor546 

»**B9fe*f. XS— ;WV-tt0.1 mm^t, A » A/3 <l-40)*JP*.fc 

*n?n a $ (1-40) <h k*-^;ko.i, i, ioMmoi^t&inAfc«ifi**r. £M 

20 Hoffman modulation lZ&Z>BJl$im<D^M~e$>Z>o Ztm^Mfe&ytO) 

?*TS^.A3(H0)§4 8l*|HHiq**£, MAP2 \zm&Z ridttfiiH^ 

Lfc (H9B) o F*^5>;Wa, A^(l-4O)tC«t§MAP2^|fflJ3acD^§^0j-r 
*£i:J&*B«>Sft& (0 9) „ 

25 ^WJ6 :A/5(l-40)©**te»f *H^5?;KOS** 

isai^*-?© A/5d-4o)©*a««itift»r*fc»fc cd 

fco A0tt0-»>-haiii££5£ Aj8IMfc©|S$t>*#j«L^T<fctK m& 
*tkTZ£ ifim £ tit V» « (Hewlett D.R., Jennings K.H., Lee D.C., Clark M.S., 
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Brown F., Wetzel R., Wood S.J., Camilleri P. and Roberts G.W. (1995) 
Aggregation state and neurotoxic properties of Alzheimer beta-amyloid 
peptide. Neurodegeneration. 4, 23-32.) „ &fz, AjS (l-40)# a >J y & ^Jg 
hiMtSi, 205 nm *S 225 nm IC^W"* CD(circular 
dichroism) X^^h;^ii/>t5Iij5i^l6tlT^5 ( Sreerama N., 
Venyaminov S.Y. and Woody R.W. (2000) Estimation of peptide secondary 
structure from circular dichroism spectra: inclusion of denatured peptides 
with native peptides in the analysis. Anal. Biochem. 287, 243-251, Bokvist M., 
Lindstrom P.. Watts A. and Grobner G. (2004) Two types of Alzheimer's 
beta-amyloid (1-40) peptide membrane interactions: aggregation preventing 
transmembrane anchoring versus accelerated surface fibril formation. J. Mol. 
Biol. 335, 1039-49.) . 0 - 3/- hftttCDflttJEtt 215 nm ®m<D CD 

#tt*««CU 215 nm-260 nm(DCDX^^ Ml/£$J5tLfco CDX^WV 

mskkjascoch*^, J-72owi)£&/sufc„ 

1 0 {C^-ToA « donepezil ftJWA^VittJftSwf.B « donepezil (10 
MM)*jDAfclBfi$w-r. **KA0«A!*.ftl)ML m»A/3«AlA&M 
*&, A2&tfB2te, ARtf B ^?7(D«iCDtt»63l«(D . 

It&3l^fcfc©£^b& 0 lO/zmoiyHOK^^^HRjD^^K), 215 nm^€> 225 
nm fc*V>T CD h;P©*^#*Dtt$nfc. ^oT, A 



7 : siRNA ©Mfty-fe^lo U >igttfc*rr*3&*fttf A|8 (1-40) 
(1) siRNA MS 
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T-fe^^n U >X.ZT-?—¥(D-*m siRNA tVTTU<D2ffi.<D*VziZ!7 

(i) ; 5'-AAUGUCAGUGACUCUGUUUTT-3' (SH^JS-^ 1 ) , 
5'-AAACAGAGUCACUGACAUUTT-3' (@B^I#-^ 2 ) 
5 (ii) ; 5'-GCUGCCUCAAGAAAGUAUCTT-3' (IH^J#^ 3 ) , 
5'-GAUACUUUCUUGAGGCAGCTT-3* ( SB 4 ) o 

4»H»»S«BIfaa>«Ftl 6 B a <h 7 0 i (C, l^mol/L ©±fS(i)^^(ii)(D siRNA 
£ lipofectamine2000 (0.4 m L/mL) t £ mm 4" JC M X. fc . 9 HSfC> SiHS £ 
H^tU HOSftcy-fe^n U >IXf5- tfjgft (AChE &ajj£bfc. 
10 (2) T-fe^;io U >IXt5- 1£fiH3:<E>&'J5£ 

7t^U>IXr7- ifSttOWJgtt, Ellman SO^trfoTfrofc 
(Ellman G.L., Courtney K.D., Anders V.J., Feather-Stone R.M .(1961) A new 
and rapid colorimetric determination of acetylcholinesterase activity. 
Biochem. Pharmacol. 7, 88-95) . M£ 0.5 % Triton X-100 &^tS U >mmW 
15 «(pH 8.0)TRT«fcbfc o #e»tlfc*HflgRl^b^^^L>^ilL, ±l^ij> 
MH«(pH 8.0)T 3 **»lbfc. WRbfc JtflHc, 5,5'-dithiobis(2-nitrobenzoic 
acid) (0.33 mmol/L) £ acetylthiocholine iodide (AthCh) (0.5 mmol/L) <h £ ^ Jp b , 
*#bfc&,.412 nm T CD © ft ft © if £ t'J j& b (Molecular Devices, 
SpectraMax 190EXT) „ y 1 — ? « ANOVA <h Welch's t-test T?#*t b fc. . 
20 1 1 \Z7sk? 0 >tl^ f n©M* 5 P^ffi±S. E. M. (n = lDtoJB5$T^5 

7^bbfe(n=ll) 0 ^ 1 1 siRNA ^asin*fflJfiK:»bT, r* * j \t p < o.Ol 

r* * *j «p< o.ooi T^^>^^^^*r 0 

2«^(DsiRNA, (OXtX(ii)*«Wbfcj|S*, tfcfc AChE ^ttOD^^m^ 
!&£>£>nfc (111) „ 
25 ( 3 ) A/3(l-40)^ttfC^-T^ siRNA <Z)fMi$l£: 

MP$#tf>fg^i:bT LDHdactate dehydrogenase) £ifflj£b;fc. 4>PS##^ 
ttUSfclSjamol/LOA/S (l-40)£tg«7 BSfcS&JjqU 4 8 P#|HH >^n.^- h 
bfeo 1 Mmol/L 00 siRNA A & (l-4O)^jJD0 2 4 £ iSMfcJD^Lfc. S# 
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7 Ate A/3 (l-40)$:lM%.fc\,*mm&*'? o &<&%7&teA0 (l-40)£ UQ %.1t\ 
&^To *t~$ ANOVA £ Welch's t-test TjSlilfc. 

m^mi 2\z^iTo "tn^ncD m &¥*hi±s. e. M.om^x^^yitvrz 

(n=7)„ 012+, siRNA fiSisJniSfflJiafc^bT, !** * *j «P < 0.001 

±m<D2Mm<D siRNA ((i)R^(ii)) <D%}$k*tkmVtcffiM, tfck: A/3#tt 
LDH (DM t£ t-M.fr hX * Aj3©^Jft£215 nm~260 nm tfeltl) CD 
10 ^0 1 3^To A«RNAi*iP^^H^§^Tc H^te Aj3 £Jn*.&^ 

fcM*^*T. siRNA ©^bntCck 0 CD 215 nm £> 225 nm CD^^ 

Ammtstifc mi 3) . 

20 

lB?U#-*f 1 : siRNA 
M&mn 2 : siRNA 
@B?iJ#-*t 3 : siRNA 
25 l3?!J#-5t 4 : siRNA 
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(ii) (I) T?*Snsi8«7$>SI«#:Xtt'€-©|ia^«lfcfF§ 
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CD 







Cl3> 
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(1) \Z&\1* Ytt7k*JK^Xtt**ftl-6©fi»T;W^**3tflcb, 

i~6 ©fii7J^ji/Sx}^|| i-6 ©fgi^T ;io*-> 

(a)-(e), (g), (j), (DSlK(q) fC:fe 3 7x^HA^it 1 ~ 6 ©7jV 

5£-(CHR2) n -(5£^ nteOXtel-io OSt, R2 «*n^na&;£K: 
*mm^X\$*^)Vm%mmir%)T?^Ztl2>^ 5£ = (CH-CH = CH) b 

- (5**, bfi^~ 3 Tw3n*£, 5£=CH-(CH 2 ) C 

- (5£*> c&oxai~9oit$iit§) -e^snaak 

= (CH-CH) d = (i^ dttOXHl~5 <Dm$k&Mi*TZ>) T^$n^ 

i~6cdt;1/^;«> 1 ~6 ©r;kn^>^ -hDi, 
W75y*M*-jn, 1 ~ 6 odt;w*;v# ;i^-;i^3-> 

s ^ **** *;i^;i/g3G;£x;i/rJ^> (^i'|cl~6) 7)V*)V m 
mic l ~ 6 ) S$lrbT^TfeJ:^7ir;V7M;i/S$iits 0 

(iu) TE^T*$n*^«»j^6a^sn*ai«7$>»i»#:xtt j ecD 
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CM 
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CH; 




ay 
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-t;ps, ^ni$c i~6 <Dmmm^^:/tijv^>m^^mm^n^7^ 

? J 0 

0 

-CH 2 -0- T?^£*l£i£ x ^-CH 2 -S0 2 - 55J-CH- 

f OH 

T?*an** : ; *y*u-y/pas ; 7UMx^ ri-ch 

15 ^**ft****i*-r*. b use -(cH 2 ) n - T^stiss, 

-NR2-(CH 2 ) n - (a;*, R*tt**lgH% 1&SiT)V*)Vm. 7irjPSX« 
-CONR3-(CH2)n- (^4>, Ra«**IB^ «»7^;l/«, fllit 
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it^i-M, ^>> ? ;«x«tf T^n^s. 

5£ -NH-CO-(CH 2 )n-T^^n§^, 5£ -CH 2 -CO-NH-(CH 2 ) n - T^$tl 
5£ -CO-CH 2 -CH(OH)-CH 2 -T^$n3^ 5£ -CO-(CH 2 )„-T^$ 

•c(oh)-(ch 2 )„- -em-znz>mx\tt -co-ch=ch-ch 2 - t 
*jfe,WL7)\s*)V7^;m. ti^n^ )vm. mmm. 1 ~ 6 mmmmm 

* ; 7y-?>?>*^)V& ; 7^7UM ; K*ft3-60^D7iV 
^r^*X«7 '>;«^3t*f S. q tt 1 Xtt 2 $f*t-5. 

(vi) ^©~|g^(I-2) 7f*Sn*5R«75>»l«fl:Xtt"€-©ma#Wfcfffgp 
gi-*_B-T* N — K Ci-2) 

C5* J 1 ' 2 HtlSibT^tl: 1-6 ©tt7;^JHXH^$t 
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oc 



0 



CH sNHCH 2 CH* -^VcH 2 hQ> 



ch ^NCH a CNCH 2 CH 2 ;^QN-CH a -^Q> 
ktJ • HCl 

0 

CH 3 CH JnCH 2 CH 2 ™{3 I " CH2 * H 0 

0 * ttc l 

0 

^s^COCH.CH«-Ql-cai t --^ 




C*=0 
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CNHCH 2 CH a hQn-CH 2 -<Q> 



HC1 



a' 



• HG1 
0 

NO2 v . HC1 

0 




HC1 



0 

. (I 




cmch*ch*hQ^h 8 hQ 

CH» ~ 

• HC1 



0 
I! 



P -O- CH= CHCNCH 4 CH t -/~)!-CH a ^f3 

.A. 



CH3O ^ 0CH s 



HC1 
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(i) Tefb¥5£T?*$ft* 1 -^>>?;u- 4 - C b*is- 1 --f 




CK 3 0 

(ii) &©-|£5£ (I) TS$n^>^7^>M^#:X«^0O^i|#^Jc 



j^b-hQ*-k (I) 
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0 




<S> (It) 




(S) t tt»^L/T^*7xn;mcD|»i3*5«*MT 
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(n) fcfcwswifttfwMa, s^c^&u h-xi» 0 t, *** 
^ m.m%t i ~ 6 <D&mT)V3r)\,mxumm$k i ~ 6 ©&§*y;io 
W3 tt**jFPxtt**» i ~ 6 oisf7;^;n§tit§ 0 ^ 

(a)~(e), (g), (j), (l)Rtf(q) fc43tt-5 7i-JHA(j:^it 1 ~ 6 

^-(CHRz^-C^cf, nteOXtel-lO ©S£L R2 tt^tt^nifticfc 
***fXtt^^«4tl«t5)Twan5», ^: = (CH-CH=CH) b 

- (5£*> btti~3©SE*s*i*T*> ^$n5i^=cH-(cH 2 ) c 

= (CH-CH) d = (5*+, dtt0Xttl-5©aEft*«5jc-r-B) T^$n^ 

i-6©7M;n, *Hti-6(D7^3*^, -hnl, Any 
->*^j|?-;H£, Miti-6©^y7;vW5ys, 

7jcg£g, *^5^»XttT^3^$. (K*»l-6) (ft 
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rv 





Cft s 




70 f " m *-0 



9 




0 




(iv) TIBS:T^$tl^<bi 



77 



WO 2004/110444 



PCT/JP2004/008669 






*cai 8 ~Q« - ch 3 -^[y 




KBaCHs 
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J'-'-B-T 1 N — S 0-1) 

i-6oiS7;^^yS mT¥t:fii7;^ + y8iv^) , nh 
-f 1 ~ 6 omWiM&fa^; A^>t^f,ii$n57'> 

7K^s, ^$'jnxntt7;V3^ri/^7;^ji/S§fb 



-CB1-0- ^-ch 4 -so 8 - -e^^n^^s ss-ch- 



T?*dna» ; *J >j;i/S ; ^r/^U^g ;7'J;HX^ Ri-CH 
= CH- Ri tt7K*B^XJ4fi«T;P3*S/*^#-;«ft*flc 

*-*) ^snss^t^ts. B BSC -(CH 2 )„- Tw*n**, A 
-NR2-(CH2) n - (5£*K R*«7K*IfH% <£&7;l/*;i/g, 7iZjHXtt 

-conr3-(ch 2 )„- rm*****, mmyji^jim. mmmtv 



0 




OH 



WO 2004/110444 

PCT/JP2004/008669 

5£ ■NH-CO-(CH 2 ) n -t^$n5S, 5£ -CH 2 -CO-NH-(CH 2 )„- 

&ft> ft -CO-CH 2 -CH(OH)-CH 2 -T^$n^S, ^ -CO-(CH 2 )„-T^S 

tlZm.^ -C(OH)-(CH 2 )„- -CO-CH=CH-CH 2 - *Z? 

<a« 7*3*5^ -has, ad^'x 

ft; 7y7>^>^^;H; 7^7U;H;iR3|{ft3-60^D7;P 
J'-'-B-I* N-K CI-2) 
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H2 




0 

CHs 



CNCH 2 CHa — £\-CH a ""^^ 



0 



CH 8 CHaCNCHa CH* -^N-CH* 




HCl 



a' 



II 



0 

^CNCH 2 CH* -Oj-CHa-^ 
C=G 




81 



WO 2004/110444 



PCT/JP2004/008669 




CNHCH , CFU -<3 N - CH * 



HC1 



HC1 



NO 



0 
II 



CH=CHCNCH 2 CH 2 H^N-CH*-^^ 



I 

CH 



HC1 




CNCHaCH* -(^"^'"O 
■ HC1 




0 

CNCK*CH* -(^-CHaHQ^ 
CHs 

• HCl 



.Q-CH= 



0 

II 



CHCNCttaCH 



CM 




w w . HCI 



0CH { 
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6. nmmmmmifi. mmm^tcmum^o^n^z^mmst, m 

7. Mttfftt^t NMDA Xte#<->mte e k£fc©T&£lf^6f5m©^i£ 

io io. #m«^> ±m&m. *mmRtfmmfrt>f3L2>mfr*>m$izn2>^~fti 

1 1. ttfelllJBdS, »««*IBjaTr*5III*3l9Xttl 0fE*c©3iJ, 
15 ^©^Bfc^Jo 

i 3 . ai^ig i xtt 2 E*©ft«aj©taii*sti:g#t s n t tt 

20 i£ e 

15. wmm&mwifi* mmst, mm&m&wtA&nmz&^Tmmznz* 

1 6. NMDA X«;*K ^>Kfc«fc£ &©T&3fg:5£J@ 1 5fE«t© 

rMmm , &mmz&-DTmmtsnz>b(D'v$>z>^ w$tmi 4mm<D^m 0 

BI58$n«>'b©T»*, 4fl3«t©^Ss. 
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bum £ tz \zmm&<D wrn^ <d mm <D^'&&mjj& 0 

20. m7&mixfe2tmv>&mM. m^ms-so^-rn^imizmm^m 

21. +Ittgf(D3)j>fHt|fgM}:, APftfeT-v&ffiik&M&ftmis 

22. A^mmmo^m^r^m^^m^x, mmit&m* A&mmmmft 

CiTWJEf «!li**«t"r*, MM 2 l 

2 3. mm 2 i*fctt.2 2Ei®^fc«it«fc»0, Aemmwrnftm* 
■ m^^it^m^rzu^<ommmm\zw^n^m.<D^^v-=i>^^y k 

26: mmmmwzmmytv&m^ $LWtw.7}<immm<Dm&wm\z&z%<Dx.\z 

MTT r yfe-f £<fcS&©-e&3i»M2 4£fc&2 5|5m©^^o 
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